Tularemia is caused by the fastidious gram-negative coccobacillus Francisella tularensis. 4, 6 The organism occurs throughout the Northern hemisphere 6 and is enzootic in wild rodents and rabbits in the United States. 5 Transmission is through ticks and biting insects, direct contact with infected animals, or contaminated water or food. 5, 6 In humans, infection by F. tularensis can cause a variety of clinical syndromes, but the vast majority of patients present either with a localized infection of the skin and draining lymph nodes (ulceroglandular tularemia) or with a systemic infection (typhoidal tularemia). 4 Ulceroglandular tularemia is the most common form of the disease in humans. 4 Tularemia has been reported sporadically in domestic animals, most often in cats, 1,3,8,9 and been reported in farm-raised mink. 5 Sporadic cases of tularemia have also occurred in dogs, sheep, and horses. 3 All previous reports of tularemia in animals are of the systemic form. The systemic form of tularemia in animals is typically fatal, 1,3,5,8 although treatment of early cases in cats with doxycycline or with enrofloxacin and amoxicillin-clavulanic acid can be curative. 9 This report describes a cat with what appears to be the first confirmed localized infection by F. tularensis in an animal, resembling the ulceroglandular form of tularemia that occurs in humans.
A 6-year-old spayed female Domestic Shorthair cat from eastern Oregon was presented for treatment of a chronic draining cutaneous lesion of approximately 1year duration. The lesion was associated with a firm swelling in the subcutis of the ventral cervical region in the area of the right submandibular salivary gland and mandibular lymph nodes. Systemic signs of illness were not present. The lesion persisted after treatment with amoxicillin-clavulanic acid and cephalosporin. The draining tract and associated nodular subcutaneous mass were widely excised. An unfixed portion was submitted for bacteriologic studies, and the remainder of the tissue was fixed in 10% buffered formalin and submitted for histopathology. The tissue was firm, with a locally extensive zone containing multifocal to coalescing 1-2 mm diameter pale tan foci. There was grossly normal tissue at the sample margins. Five representative sections of the mass were submitted for histopathology after approximately 72 hours of fixation. The lesion was subcutaneous and composed of densely packed inflammatory cells consisting primarily of admixed neutrophils and macrophages with fewer lymphocytes and plasma cells. There were multiple large irregular foci of caseous necrosis surrounded by epithelioid macrophages (Figs. 1, 2 ). There was no evidence of lymph node in the sections examined. Acid fast, fungal, and gram stains on tissue sections failed to reveal microorganisms.
The unfixed sample was plated to 5% sheep blood, MacConkey, and Sabouraud dextrose media and incubated at 37 C. No growth was detected at 24-72 hours. After 4 days of incubation, small, gray, moist colonies were present on the blood agar. Gram stain revealed tiny (0.4 ϫ 0.2 m) gram-negative coccobacilli. The poor growth on standard media and gram stain morphology were strongly suggestive of F. tularensis. The isolate was forwarded to the Oregon State Public Health Laboratory in Portland, Oregon, and was confirmed to be F. tularensis by fluorescent antibody and slide agglutination tests and by characteristic growth of dew-drop colonies on cysteine heart agar. Further studies by the Division of Vector-Borne Diseases of the Centers for Disease Control and Prevention in Fort Collins, Colorado, identified the isolate as F. tularensis subsp. tularensis. Immunohistochemistry for F. tularensis was performed on serial sections of formalin-fixed, paraffin-embedded tissues as described previously. 3 No organisms were identified.
The source of the infection in this cat was not de-termined, but the cat was allowed to roam freely outdoors, and contact with rodents, rabbits, or ticks was possible. The cat was treated with amoxicillin-clavulanic acid after surgery. Follow-up for 1 year after excision of the cutaneous lesion indicated that the cat had periodically developed subcutaneous abscesses that healed after rupture and drainage, without medical or surgical therapy, but there was no recurrence of a similar persistent cutaneous lesion. The cat was euthanized 1 year after surgery because of progressive lethargy. Complete postmortem examination was performed. No evidence of lymphadenopathy or of cutaneous or systemic infectious disease was found on either gross or microscopic examination, and no F. tularensis or other bacteria were isolated from a sample of lung. Progressive lethargy was determined to be due to underlying hypertrophic cardiomyopathy with associated pulmonary thromboembolism. Chronic subcutaneous infections are common in cats and can be caused by various microorganisms. Possible etiologic agents include pasteurella, yersinia, nocardia, mycobacteria, and cryptococcus. These microorganisms are often distinguished by use of special stains and bacterial and fungal culture. Yersinia pestis, the cause of sylvatic plague, is similar to F. francisella in cats, in that cutaneous infection is possible but is typically associated with systemic disease. 8 Differentiation of F. tularensis and Y. pestis relies on testing of bacterial culture isolates. 8 Francisella tularensis subsp. tularensis (previously Type A biovar) is the most virulent biovar for humans and rodents. 1, 8, 9 Although cat bites have been associated with cases of human tularemia, 1, 8, 9 no individual in close contact with this cat, including family members, became ill. Similarly, no cases of zoonotic disease were described in humans in contact with previously reported cases of cats with systemic tularemia. 1, 8 Given the zoonotic potential, however, all humans in contact with confirmed cases of feline tularemia should be warned of the possibility of disease transmission.
This case illustrates several important points. One is that F. tularensis can occur as an isolated cutaneous lesion in cats. Although involvement of associated lymph nodes was not apparent, this localized cutaneous infection otherwise resembles the ulceroglandular form of tularemia that occurs in humans. Also, although cysteine-supplemented agar is the preferred medium for growth of F. tularensis, 3 this organism can sometimes be isolated on routine blood agar, 2,7 especially if cultures are maintained long enough. Delayed growth on blood agar was reported in some isolates from cats that died of systemic tularemia, 3 suggesting that this growth characteristic is not related to virulence. Lastly, the negative immunohistochemical findings in tissues that were not subjected to prolonged formalin fixation, in the face of positive bacterial culture, indicate that bacterial culture can be more sensitive than immunohistochemistry in some cases of tularemia in cats. It is postulated that the lesion in this case of localized tularemia in a cat was associated with a smaller number of organisms than in previously reported cases in which immunohistochemistry clearly demonstrated the presence of F. tularensis in affected tissues from 19 cats with systemic infection. 3 Bacterial culture likely allows for amplification of a small number of organisms that may not be present in sections prepared for immunohistochemistry. Whether a reduced number of organisms in tissue was due to this cat's inherent immunity, to antibiotic therapy, or to some other factor or factors is not known.
Note: Additional sections of the fixed sample revealed involvement of peripheral lymph node, justifying classification ulceroglandular tularemia.
